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RESOURCE CONSERVATION MEASURES PLANNED 
Moscow PLANOVOYE KHOZYAYSTVO in Russian No 8, Aug 79 pp 81-88 


[Article by I. Pashko, honored metallurgist of the RSFSR and candidate of 
economic sciences, and V. Pavlov, candidate of economic sciences and docent: 
“Planning the Indicator of Materials-Intensiveness" } 


[Text] Under the conditions of developed socialism and the technological 
revolution, which are distinguished by a decrease in the share of the gross 
national product represented by live labor and an increase in tixat of embodied 
labor, the problem of materials-intensiveness is acquiring great significance, 
since reducing the material requirements of production would provide great 
opportunities for economy in expenditures of live labor and capital invest- 
ments. The major objective of the socialist economy in the 10th Five-Year 
Plan is the fuller use of our abundant national economic reserves, the con- 
siderable enhancement of national production efficiency and the improvement 
of the quality of work in all areas of the national economy. The reduction 
of materials-intensiveness and the conservation of material resources will be 
of great significance in the attainment of this goal. Material expenditures 
account for around 55 percent of the gross national product and almost 80 
percent of the cost of industrial production. The significance of this 
problem for the national economy, as pointed owt in 25th CPSU Congress 
materials, is constantly increasing in connection with the growth of produc- 
tion volumes and the increase in the total quantities of crude and raw 
materials, fuel, energy, semimanufactured items, components, auxiliary 
materials and fixed productive assets involved in the production process. 

At the same time, the augmentation of the social productivity of labor is 
increasing the relative share of embodied labor in the cost of production. 
For example, between 1932 and 1975 the proportion accounted for by raw 
materials, fuel and energy in expenditures per unit of industrial product 
rose from 52 percent to 74.4 percent. For this reason, the conservacion of 
embodied labor and reduction of materials-intensiveness are acquiring 

special significance. 


The need to reduce proportional material expenditures in the social product 
is dictated by the scarcity of some natural resources and by the fact that 
many of them come from non-renewable sources. Materials-intensiveness is an 
economic category which is a major component of the total impact of national 














production. If material requirements are, for example, three times as 
great as capital requirements, this affects the growth rates of production 
and national income and, in particular, the status of capital investments, 
whereas a reduction of 1 billion rubles in material requirements saves 

6 billion rubles in capital investments. 


The reduction of materials-intensiveness is an essential condition for 

more efficient national production, lower capital requirements and reduced 
labor expenditures. There is a close connection between the indicators of 
national production efficiency--labor-, capital- and materials-intensiveness. 
The lower the materials-intensiveness of the national product falls, the 
highe: national income growth rates will rise. 


The planning of materials-intensiveness presupposes the disclosure of massive 
production reserves resulting from technological achievements, the improve- 
ment of designs and technology with respect to materials conservation, 
changes in the sectorial and intersectorial structure, the efficient and 
economical use of primary raw materials and secondary resources and the 
improvement <f the economic mechanism which stimulates the effective utili- 
zation of resources. The reduction of materials-intensiveness is one of the 
forms taken by the law of time conservation discovered by K. Marx. The 
higher the level of social labor productivity rises, the richer the society 
will be. For this reason, any kind of economy in the society ultimately 
saves time and expenditures of live and embodied labor. 


In connection with this, the implementation of the law of the rising prod- 
uctivity of social labor is acquiring great significance. When we describe 
the mechanism governing its functioning, it is necessary to point out the 
importance of such processes as the intensification of social division of 
labor, the rise in technical equipment levels, the substitution of embodied 
labor for live labor and the consequent conservation of total expenditures 
of social labor. 


The insufficient investigation of theoretical aspects of the materiais- 
intensiveness of social production does not allow for improvement in the 
indicator of labor productivity, since existing methods for its calculation 
are inadequate and, therefore, impede effective production management. 
Enterprises often augment the productivity of live labor through unjustified 
increases in expenditures of past labor, embodied in crude resources, raw 
materials, fuel, energy and purchased semimanufactured items and components. 


In recent years, more attention has been paid in economic science and prac- 
tice to such indicators as the conditional net product, the net product and 
the normative net product. 


In our opinion, the inclusion of the indicator of normative net production 
in the group of planned indicators will simultaneously necessitate the 
planning of materials-intensiveness, since the "net product,” which reflects. 
by its economic nature, expenditures of live labor and profits, does not in 














itself include materials-intensivenesse. Moreover, it is important to know 

not merely how something is being uone, but also what is being done and 

what kind of material resources are being utilized in the process. Materials- 
intensiveness primarily depends on the type of product, the manufacturing 
technoiogy, production methods and the organization of production. 


If the indicator of net production is used without any planning of materials- 
intensiveness, it will be impossible to control the actual productivity of 
live labor and conservation of material resources, as they will merge into 

a single indicator--the productivity of social labor. We must agree with 

V. M. Ivanchenko that the normative net product does away with one type of 
“dubious advantage” but thereby gives rise to another. Moreover, if the 
value indicator determining capital formation is taken to be production 
volume in tons, it will objectively stimulate a rise in materials- 
intensiveness, whereas an indicator expressed in terms of work hours will 
stimulate labor-intensiveness. ! 


As an economic category, materials-intensiveness has certain distinctive 
objective laws, indicators anc stimuli, the correct use of which will pro- 
mote the conservation of materials as the economy develops. This means 
total centralized norming and recording of material and technical resources 
utilized in production, the coordination of natural and cost indicators, 
the merging of national economic and individual interests in the more effi- 
cient use of resources, the institution of more powerful incentives for 
economy and the imposition of penalties for the overexpenditure of material 
and technical resources. Besides this, to heighten worker interest in the 
conservation of material and technical resources, it will be necessary to 
create a special fund, the basis of which will be the savings derived in 
material resources, with deductions rising as high as 50 percent of the 
total value ©: conserved resources for the payment of bonuses. The penal- 
ties for the overexpenditure of resources should not only affect enterprise 
budgets, but also material incentive funds, and it would be even more cor- 
rect to establish personal liability for overexpenditures. At present, 
penalties of this kind are being imposed with increasing frequency by the 
USSR Committee of People's Control. For example, an investigation showed 
that the Soyuzrezinotekhnika and Soyuzshina all-union production associations 
had not organized the necessary work to institute stronger conwervation 
measures and were not using scientifically substantiated norms for the 
expenditure of crude resources and materials and the more complete process- 
ing of secondary resources. The committee reprimanded some ministerial 
administrative personne! and collected a monetary fine from enterprise 
managers. The effect of these penalties could also be enhanced by assigning 
the chief accountants of enterprises, associations and organizations aore 
responsibility for keeping records of the efficient use of resources. 





When materials-intensiveness is being calculated, the category of material 
expenditures should include all material and technical resources which have 
been completely consumed during the period in question and whose value har 
been transferred to the product. 











From the standpoint or the category of materials-intensiveness, the division 
of material resources into basic and auxiliary resources is of no fundamental 
value. 


This approach to material and technical resources gives rise to the need for 
economy in each subsequent technological stage: as, for example, in the 
cotton, wool, silk, linen and knitwear subbranches--cotton fiber, various 
types of yarn, chemical fibers, dyes, water, fuel and energy resources, etc.; 
in the clothing in:justry-~all types of fabric, accessories, auxiliary mater- 
fals, fuel and eneryy resources, etc. Consequently, in each stage of produc- 
tion in the total national economic complex, any type of material or technical 
resource should te rvgarded as raw material, which, “although already a 
product..., must seaetheless undergo an entire series of different processes 
in which it, in constantly changing form, functions each time as raw material 
once again, right up to the last process, froe which it emerges as a finished 
vital necessity or finished means of labor.” 


From the standpoint of the category of materials-intensiveness, the approach 
to the particular portion of material and technical resources involved in the 
creation of the social product, which is frequently called the “recalculated 
quantity” in economic science and practice, undergoes a fundamental change. 
We must agree with S. I. Lushin that the “recalculated quantity” is an unsuit- 
able name for the intermediate product and that it cannot be excluded from 
the social product or any other, since national economic balance requires an 
indicator of the social product which completely reflects all economic con- 
nections in the branches of the national economy, backed up by the labor 
collectives of socialist enterprises, distinguished by a communist character- 
istic--thrift.? It should be noted that the material and technical resources 
acquired by enterprises for production purposes are paid for with enterprise 
funds earned from the sale of products, but even consumers often do not object, 
under present conditions, to the acquisition of new materials or components 
distinguished by their high cost, as these high prices are included in the 
plan for them and their suppliers. The losses incurred Sy the national econ- 
omy as a res lt of the inefficient use of material and technical resources, 
regardless ©: whether they are basic or auxiliary, have an identically nega- 
tive effect on the economy. 


In our opinion, it is necessary to elucidate the question of more efficient 
use of purchased semimanufactured items and components, since the incorrect 
belief that it would be impossible to economize on these types of material 
and technical resources exists. For example, Yu. Krotov suggests that the 
category of material expenditures cover only materials and exclude purchased 
parts and components because it is supposedly absolutely impossible to econ- 
omize on these in production. He also doubts the accuracy of including the 
cost of fuel and energy in total material expenditures when saterials- 
intensiveness is being calculated, and categorically asserts that auxiliary 
materials should not be included in total material expenditures. We cannot 
agree with these statements for the following reasons. All types of material 
resources are completely included in the gross national product and, for this 








reason, it is incorrect to propose the exclusion of purchased parts anc 
components, fuel ard energy and auxiliary materials fron the category of 
material expenditures when materials-intensiveness is being calcu) 4a/ed. 


Materials-intensiveness includes many varied factors which can decrease or 
increase material requirements, and this means that its dynamics must be 
analyzed factor by factor. The expert appraisals conducted by USSR Gossnab 
of ministerial and departmental plans and requisitions are quite productive, 
ensuring a reduction in expenditures of such scarce purchased components 4s 
rolling bearings, cable, low-voltage electrical equipment and so forth. 
Moreover, this savings amounts to hundreds of millions of rubles. For 
example, the mere replacement of pumps requisitioned for a particular type 
of assembly with parts that were less productive but consistent with exist- 
ing norms produced a savings of 1.5 million rubles. An even greater savings 
results when branch research institutes responsible for the development of 
particular products oversee the application of their discoveries. After 
all, the correct choice of items is one of the major conditions for increas- 
ing the length of their service life. For example, in 1977 the Viadiair 
Scientific Research, Design and Technological Institute of Electrical 
Machine Building rejected around 20 percent of the plans submitted for its 
approval, since the electrical engines included in the designs by clients 
were either ursuitable, in terms of power, operational conditions or mechan- 
ical characteristics, for the projected machines and devices, or had consid- 
erably different service lives, in connection with which the resources of 
the electrical engines would not be completely utilized. As we know, these 
engines are mainly used as components in machine-building branches. The 
standardization of components also considerably enhances the efficiency of 
their utilization. It is no coincidence that brigades at the nation's 
leading enterprises, such as the Volga Motor Vehicle Plant, work according 
to set norms for the expenditure of basic materials and components in addi- 
tion to production output standards measured in norm-hours, wages and quality 
specifications. 


It is understandable that expenditures on purchased components and semi- 
manufactured items (just as, incidentally, those on basic materials) depend 
on the variety of structural items used. It has been established, however, 
that the optimization of expenditures of labor, funds, materials and time 
during the preparation of production produces a sizeable savings. For 
example, experience has shown that the use of different plans, designs and 
purchased components for a particular item can reduce initial overhead costs 
by 15-20 percent and save the national economy several billion rubles. 


Analysis indicates that the use of comprehensive materials-intensiveness 
normatives in the practice of economic management on all levels of planning, 
particularly on the level of USSR Gosplan, could produce a greater impact 
than the further breakdown of normative information. For example, whereas 
centralized calculations of the material requirements for machine building 
once only covered 600 items, they now cover 9,000. When annual plans are 
compiled, the main computer center of USSR Gosplan uses 270,000 material 








expenditure norms.* This detailed calculatica of items mekes it possible 

to take structural changes in the output into account. But the efficacy 

of these calculations can only be enhanced if production volumes are coor- 

dinated with these 9,000 items in terms of product assortment. This work 

can only be performed by USSR Gossnab in conjunction with ministries and 
departments and their industrial production associations. Therefore, during * 
the first stage of the pre-planning period, planning agencies should base : 
their computations on comprehensive production volume and materials- 

intensiveness indicators, and only later determine the final variant of 

the national economic plan with consideration for the precise assortment- 

related product requirements and limits on material and technical resources, 

with a breakdown for each level of planning. 


The coordination of calculations on all levels of planning in regard to the 
reduction of overhead costs and the modification of ncerms governing the 
expenditure of, and demand for, material and technical resources in natural 
and cost terms will necessitate the construction of a natural-cost matrix 
of materials-intensiveness, covering all links of the national economic 
mechanism. 


Reserves for the reduction of materials-intensiveness are abundant in all 
branches of the national economy. For example, the scrap metal indicator 
is still high in machine building, and the final product--the machinery-- 
sometimes uses 20-25 percent more metal than superior foreign models. 


The reduction of the materials-intensiveness of machine building will 

depend largely on the broad-scale incorporation of production technology 
involving little or no waste. Moreover, the rapid implementation of existing 
inventions and discoveries could produce a considerable savings. An analysis 
of materials-intensiveness in branches of the national economy indicates that 
there are still tremendous possibilities for conservation. For example, 
according to the data of the All-Union Scientific Research Institute of Gas 
Utilization in the National Economy and of Underground Storage of Petroleum, 
Petroleum Products and Liquefied Gas, for various technical, organizational 
and other reasons, there is an annual overexpenditure of 15 billion cubic 
meters of gas. Losses of fertilizer amount to an average of over 6 percent 
just at the storage bases of the State Committee for Agricultural Equipment, f 
and if deliveries to agriculture are inciuded, these losses are estimated at 
tens of millions of tons over a period of 5 wears. Average losses of nutri- 
tional elements in fodder in connection with primitive methods of preparation 
and the unsatisfactory storage conditions on most farms amount to more than 
20-30 percent for hay, haylage and silage. If these losses were to be 
reduced by at least half, the fodder balance of animal husbandry would 
increase by a minimum of 30 million tons of feed units. This quantity would 
be enough for the production of an additional 20-25 million tons of milk or 
?.5-3 million tons of meat (slaughter weight). It will take 12 billion 
rubles in capital investments to increase the average annual agricultural 
product by 1 billion rubles in the near future. This testifies to the 
national economic significance of a reduction in the materials-intensiveness 
of agricultural production. 














In the construction industry, above-norm losses of constructioa materia!s 
are estimated at approximately 45 sillion toms. Im transportation, total 
inefficient shipments amount to around 100-133 billion ton-kilometerzs, <nd 
doing away with these would reduce transport costs by 400-500 million 
rubles. 


At present, when annual and five-year national economic plans are being 
drawn up, all indicators are calculated in comparison to base indicators. 
For example, according to the data of the USSR Central Statistical Adminis- 
tration, during the past 2 years of the current five-year plan the reduction 
of materials-intensiveness has resulted in a savings of arownd ~ billion 
rubles in crude resources, materials, fuel and thermal and electrical energy, 
while the level of materials-intensiveness in 1977 was 573 rubles for each 
1,000 rubles of gross national product, as compared to 580 rubles in 1975. 


In 1978 the materials-intensiveness of the gross national product was lower 
than in 1977, as a result of which additional crude resources, materials, 
fuel and other articles of labor worth around 3 billion rubles were con- 
scecved, and the calculated level was 570 rubles for each 1,000 rubles of 
gross national product. Therefore, within 3 years of the 10th Five-Year 
Plan, the savings resulting from the reduction of materials-intensiveness 
in comparison to the 1975 level already amounted to around i0 billion 
rubles and exceeded the 5-year planned savings of 8 billion rubles. 


The <castomary comparison of planned quantities with the base year, however, 
is not completely indicative of materials-intensiveness, since the base 
year was 1975, when there were tremendous agricultural losses due to bad 
weather. For this reason, the materials-in’ensiveness of the gross national 
prodwct (in existing prices, including amortization) rose dramatically in 
1975 to 580 rubles per 1,000 rubles (see table). 





Gross national product, Mater‘al expenditures, Materials- 





Year billions of rubles billions of rubles 7 7 
o 

rubles/1,000's 

1965 $13 277 540 

1970 643 354 550 

1975 860 499 580 

1977 943 542 $73 

1978 966 568 $70 





The rejJuction of the materials-intensiveness of the gross national product 
in 1978 was largely due to inter~ and intra-sectorial structural changes. 
For example, although industrial production volume as a whole increased 
5 percent, rates of development in the more materials-intensive branc’ es 
were lower: 4 percent in light industry, 2 percent in the food industry 














and 3 perrent in the meat ard dairy industry--t‘\a. is, the particular indus- 
tries in which materials-intensiveness has a considerable effect on the 
materials-intensiveness level of industry as a whole. The internal reserves 
at the disposal of our economy, however, have not been completely utilized 
as yet. 


Calculations show that a reduction iu materials-intensiveness accompanied 
by more comprehensive centralized assignments of norm reduction can produce 
a savings estimated at tens of billions of rubles (for example, over 21 bil- 
lion rubles in 1980 in comparison to 1975) and a savings of hundreds of 
billions of rubles in capital investments. 


The reduction of materials-intensiveness is a tremenious reserve in our 
economy, which is still not being sufficiently utilized. In-depth analysis 
and study of materials-intensiveness as a major economic category and an 
indicator of national production efficiency indicate that the level of 
materials-intensiveness is extremely high in the first subdivision of social 
production, industries of group A, particularly the metallurgy and machine- 
building complex. Without a consideys)'« reduction in this level, it wiil 
be impossible to plan and achieve h .nex rates of national economic develop- 
ment and national income growth. 


In order to increase the efficiency with which material and technical 
resources are used in industrial branches, it will be necessar,, in our 
opinion, to include plans for the materials-intensiveness of industrial 
production in the plans for economic and social development, the plans of 
industrial branches and so forth. It would be expedient to initiate this 
practice in several industries where the appropriate normative base has 
been established and experiments have been conducted in the use of methods 
for planning the materials-intensiveness of industria! production. Within 
the framework of this planning process, all questions connected with the 
efficient uss of material and technical resources can be resolved collect- 
ively and the factors contributing to their reduced expenditure can be 
determined. 


Planning for the materials-intensiveness of production on all levels of 
economic management will represent a carccully worked out system of inter- 
related measures of a technical, economic and organizational nature. The. 
transition to this planning will ensure the more effective supervision of 
resource consumption, will provide new stimuli and precise guidelines for 
socialist competition for economy and thrift, and will provide for the 
accelerated realization of 25th CPSU Congress decisions concerning th> 
enhancement of national production efficiency and the more economical and 
efficiert use of all resources in the possession of our society. 


A system of scientifically substantiated progressive norms and normatives, 
particularly individual standards, approved by planning agencies, will be 
of great significance in the reduction of materials-intensiveness. Only a 
considerable reduction will alleviate the tension in the current balance of 














material resources in the national economy, which is now distinguished by 
excessively high expenditures of resources in the branches extracting crude 
resources and materials, the processing branches and the sphere of consump- 
tion. This need to conserve materials should serve as the point of depar- 
ture in scientific research and in the making of project planning and 
technical decisions. 


In the present stage of our economy's development, the question of reorganiz- 
ing the production system in all branches of the natiop:l economy with a 
view to the conservation of materials and the further enhancement of produc- 
tion efficiency and improvement of the quality of work has economic and 
social implications. This will necessitate the fuller use of organizational 
reserves which do not require large capital expenditures. 


In our opinion, the level of national economic materials-intensiveness, as 
well as levels of other links in the national economic mechanism, should be 
calculated and established with a view to the necessity for the use of all 
existing production reserves, so that the drafting of state annual, five- 
year and long-range plans will be accomplished by means of their comparison 
not only with indicators of the base period, but also indicators which should 
be achieved as planned through the interrelated and coordinated effects of 
all economic, technical, organizational, legal and other measures. It is 
only this, the use of the advantages of the materials-intensiveness category 
in planning, that will ensure the fuller realization of the advantages of 
planned socialist economic management and the achievement of higher rates 

of national economic growth, which will allow for the subsequent implementa- 
tion of the Communist Party's course of promoting a rise in the material 

and cultural standard of living for the people. 
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CREDIT LEVERS IN ECONOMIC MANAGEMENT 


Moscow EKONOMICHESKAYA GAZETA in Russian No 40, Oct 79 p 5 


[Text] In the harmonious system of measures to perfect the economic mech- 
anism great attention is being given to the further increase in the 
effectiveness of the credit rechanism in the economic stimulation of 
production and capital construction and to the improvement in the organ- 
ization of calculations in the national economy. 


The Perfection of Credit Plannins 


In the aggregate financial balance which goes into the composition of 
the five-year plan, provision must be made for the guarantee of finan- 
cial resources, including credits of the USSR State Bank (Gosbank), all 
measures being planned, and also the development of necessary reserves. 
USSR Gosbank credits constitute one of the most important sources of the 
formation of producer goods and circulating capital in the economy. 
Taking this into account, the USSR Gosbank will have to ¢=velop and 
present to the USSR State Planning Commission (Gosplan) calculations of 
long-term and short-term credits for the five-year plan (with a break- 
down by years). 


These new situations confront the USSR Gosbank with complex and respon- 
sible tasks, the solution of which requires a significant increase in 
the level of credit planning, an improvement in the economic analysis of 
credit relations, a more thorough study of economic phenomena and pro- 
cesses that go on in the economy and the finances of production associ-- 
tions, enterprises and industries of the national economy. 


The composition of five-year ano annual plans for credit extension makus 
it possible to coordinate them more closely with the plan of economic and 
social development of our country, and also with the state budget, the 
financial plans of enterprises, organizations and their higher links. 


The USSR State Bank, which is an organ of statewide accounting and con- 
trol, develops its credit relations with socialist enterprises differen- 
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tially, depending on the results of their work: the extent to which they 
fulfill the production plans and the saving plans, the condition of the 
economi* + ructure and finances, the on-schedule and complete fulfillment 
of obligations to Gosbank in regard to the repayment of loans. Enter- 
prises that are doing good work receive credit on more favorable terms, 
but enterprises and associations which do not fulfill the basic plan in- 
dicators and their obligations to the bank are subjected to measures of 
economic and crganizational influence in the form oi the restriction of 
the right to credit and the collection of increased payments for the use 
of bank loans. 


During the past years, a great deal has been done to perfect a differen- 
tiated regime of credit extension in the direction of a comprehensive and 
full calculation of the efficiency of social production and the contribu- 
tion of every socialist enterprise to its increase. The indicators of a 
differentiated approach change, taking into account the perfection of the 
mechanism of planning and the economic stimulation of production. 


At the present time Gosbank faces further eerious work with regard to the 
perfection of the system of appraisal indicators of a differentiated re- / 
gime of credit extension already on the basis of criteria established by 

the decree of the CPSU Central Committee and the USSR Council of Ministers 

of 12 July 1979. This concerns, above all, the calculation of plan ful- 

fillment in regard to the deliveries of products destined for production 

and technical use and consumer goods according to the products list (in 

the product assortment) and within the terms in conformity with the con- 

tracts (orders) entered into, the increase of labor productivity and the 

quality of production, the growth of profit (and in individual sectors-- 

the lowering of production costs). 





A differentiated regime of credit extension of enterprises and associations 
depending on the results of their work and the concrete contribution t 

the increase in the efficiency of social production secures the link 
between bank credit extension and the organization of cost accounting. 

An important instrument for influencing the cost accounting interests of 
the enterprises and associations that are to be granted credits is thie 

loan percentage--the percentage rate for the utilizaticn of the credit. 


During the past few years there has been some increase in the level of 
percentage rates and their wider differentiation depending on the type 

of loans and the observance of credit discipline by state organs. How- 
ever, the possibilities of economic influence through the loan percentage 
are still not being used sufficiently. 


In connection with this, the CPSU Central Committee and the USSR Council 
of Ministers have charged the USSR Gosbank, with participation of the 
appropriate ministries and departments, to prepare the draft of a decree 
of the USSR Council of Ministers on differentiated percentage rates for 
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the use of bank credits. The object of the task is to coordinate the per- 
centage rates closely with the special purpose designation, the reasons 
behind the demand for credit, the .ength of its use and the promptness of 
its return, and also with the assessment of the level of profitability of 
the individual sectors of the national economy. 


For the Acceleration of Technical Progress 


The stimulating role of credit in the acceleration of scientific-technical 
progress, in the perfection of the sectoriai structure of industry, in the 
improvement of the technical-economic indicators of production, is acquiring 
ever greater significance in the activity of Gosbank. In 1978, 1,423.7 
billion rubles of short-term credit were granted. During the three years 
of the current five-year plan, short-term credit investments in the economy 
of the country have increased by 23.6 percent. Moreover, in the machine 
building sector of industry during the past three years of the 10th Five- 
Year Plan credit investments have incrwased by 43.2 percent with a growth 
of credits in industry as a whole of 22.7 percent. During the same period 
the credits granted to associations and enterprises for assimilating newly 
commissioned enterprises, shops, technological processes, and also the 
assimilation of production of new kinds of products and an increase in 
their quality, increased by 73.9 percent, their volume on 1 January 1979 
exceeded 1.6 billion rubles. 


The decree of the CPSU Central Committee and the USSR Council of Ministers 
provides for comprehensive measures aimed at the further acceleration of 
scientific-technical progress and the expansion of the output of new high- 
quality production. A certain role has been assigned to credit measures 
of stimulation. 


In conformity with the above-mentioned decree, USSR Gosbank credits for 
the implementation of highly effective measures will receive extensive 
development. In particular, the banking system wi]l extend credit *- 
ministries and departments for operations to be financed at the cost of 
means from a single fund for science and technology when the time of re- 
ceeipts into this fund and the volume of expenditures taken out of it do 
not coincide. Scientific-production and production associations (enter- 
prises) wiil receive credit for the implementation of highly effective 
measures on the condition that they will be realized in shorter periods 
of time than provided for by the plan. 


Gosbank credits are also called upon to play an important role in the 
realization of highly effective measures concerning the development of 
science ana technology which are not envisaged in the plan. The repay- 
ment of credit and the percentages for it will take place in the course 
of two years at the expense of means from a single fund for science and 
technology development. Said credit will be granted to associations 

and enterprises with guarantees by the ministries, departments, or all- 
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Union (republic) industrial production associations. 


In order to increase the role of economic levers and stimuli in expanding 
the output of high-quality production and the transition of associations 
and enterprises to the output of new products, USSR Gosbank has been 
authorized to grant credit to production associations (enterprises) 
for carrying out--above the limit of state capital investments-~highly 
effective measures with regard to the output of new production and the 
increase in the quality of articles produced on the condition that the 
expenditures and loans will be repaid within a period of up to two years 
at the expense of additional profit. In this way credit appears as an 
effective stimulus for the development of scientific-technical progress. 
The role of USSR Gosbank credit in capital construction is also growing. 


Credit for the Production of Goods for the People 


Of great importance in the measures of the party and the state is the ex~ 
pansion of the production of consumer goods, the improvement of every- 
day services to the population. The USSR Gosbank will grant credit to 
production associations and enterprises for the execution of highly 
effective measures directed at the solution of the aforementioned tasks 
over and above the limit of state capital investments. An obligatory 
condition here is the repayment of expenditures and the loan within a 
period of up to two years at the expense of additional profit. In the 
determination of the period and the source of the repayment of the credit, 
a turnover tax of up to 50 percent on the sale of consumer goods will 

be calculated which are produced by virtue of the implementation of the 
measures for which credid is being extended. 





Problems of the more complete satisfaction of the demand of the popula- 
tion are closely connected to the mechanism of money circulation. To 
guarantee the stability of money circulation in the five-year and year 
balances of money incomes and expenditures of the population, it is 
planned that necessary reserves will be provided, and in connection with 
their development the USSR Gosbank has been charged with submitting to 
the USSR Gosplan the necessary estimates and proposals in regard to the 
balances of the money incomes and expenditures of the population. 


The planning of money circulation is based on the planning of production 
and the distribution of the social product, therefore various indicators 
of the national economic plan are reflected in the balance of the money 

incomes and expenditures of the population. 


The planning and the regulation of money circulation are aimed at 
guaranteeing the growth of money turnover and the money mass in a volume 
which is necessary for the continuous process of reproduction on an ex- 
panded scale. Moreover, the objects of planning money circulation are 

the volume and structure of the cash turnover and the money mass necessary 
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circulation. 


The perfection of the economic mechanism calls forth the necessity of 
improving the method of calculation in the direction of balancing the pro- 
portions of money circulation and the determination of the necessary 
volume of the reserve. In the process of formulating the plan and in the 
course of its execution, the complete balance must be secured of the money 
incomes and expenditures of the population in conditions of an increase in 
the material well-being of the workers, the quantitative and qualitative 
growth of demands and the possibilities of their satisfactior by virtue 
of the development of the production of consumer items. 


Through their characteristic means, the institutions of the bank must 
strengthen their influence on trade and industrial enterprises in agreeing 
to S-year contracts among them concerning the delivery of goods in the 
direction of the fuller satisfaction of the demand of the population for 
consumer goods, the increase in responsibility on the part of the produc- 
tion associations (enterprises) for the fulfillment of the orders of the 
trade organizations, and the responsibility of the trade organizations 

for these orders. 


New Order of Calculations for Production 


The realization of cost accounting relations among production associations, 
enterprises and organizations takes place with the active utilization by 
them of credit and the appropriate forms of calculations. 


At the present time, 67 percent of the volume of all payments for goods 
and material values as well as services rendered are transacted with the 
assistance of bank credit. 


Guided by the directives of the 25th CPSU Congress concerning the neces- 
sity of improving the condition of calculations in the national economy 
and strengthening the influence of economic levers and stimuli, including 
credit, on the ultimate national-economic results, the instit: -ions of the 
bank began to make active use of the credit accounting mechanism in order 
to increase the efficiency of production and the quality of work. 


During the last years in conditions of expansion of maneuverability in the 
use of working capital in many sectors of the economy, there has been an 
increase in the payment discipline and the mutual .overdue indebtedness 
of state organs has been reduced. At the present time, 94.5 percent of 
the accounting documents are paid on schedule and 5.5 percent are overdue. 
Thus a number of enterprises still continue to experience financial dif- 
ficulties connected with the violation of terms of payment. 


Establishment as one of the apprrisal indicators of the. fulfillment of 
the plans for production deliveries requires the perfection of the organi- 
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zation of clearing operations. These questions have been the subject of 
detailed discussions in the press, is particular in EKONOMICHESKAYA GAZETA, 
in the course of which a definite approach to the solution of the problem 
was developed. 


To secure prompt set*lement of accounts for production delivered in con- 
formity with contractual agreements and to increase the responsibility of 
buyers in regard to the observance of payment discipline, provision is 
made that, in the case of violation of the term of payment and the tempo- 
rary lack of means on the buyer's part, the accounting documents accepted 
by him will be paid by the banks at the expense of a loan granted to the 
buyer, which must be repaid within a period of 60 days in the order of 
priority established for the payment of commodity-material values and 
services, with a penalty of 5 percent per annum for the use of this credit. 


In the case the credit is not repaid by the due date, the payer (which is 
very important and constitutes a new provision) retains the right to re- 

ceive credit in the future to pay the accounting documents of suppliers, 

but at an increased loan percentage. 


This provision gives the buyer the possibility, prior to paying the ac- 
counting documents, to conduct the necessary check on the observance, by 
the supplier, of the conditions of the delivery contract regarding the 
volume of the delivery, the assortment of the delivered production, its 
quality and the terms of delivery, but also creates a reliable financial 
source for the payment of accounting documents of suppliers in the form 

of a credit in case of the temporary lack of necessary funds in the current 
account of the payer. 





It is important to note that only accounting documents accepted by the 
buyer will be paid at the expense of a payment credit. 


Regardless of the fact that at the present time much attention is given 
in the work of Gosbank institutions to the supervision of the observance, 
by suppliers as well as by buyers, of the rules governing the completion 
of clearing operations, this problem has not yet been fully solved by 
Gosbank. The following figures testify to this. 


During 1976-1978, Gosbank institutions verified the marketable value of 
accounting do :™ents presented for payment in the total sum of more than 
28 billion ru>ie and, in addition, in the case of 66,000 suppliers bills 
for unreceivea yoods and services, forwarded to payers, were revealed in 
the sum of 731 million rubles. This means that the control aspect of the 
accounting mechanism requires perfection. 


Gosbank institutions accept refusals to accept payment demands in con- 
nection with poor-quality or incomplete production and goods, their non- 
conformity to standards, technical conditions and contracts, which are 
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based not only on the orders of the State Inspection Service (Gosinspek- 
tsiya) with regard to the quality of the goods and trade, but also on the 
orders of the All-Union State Committee for Standards (Gosstandart SSSR) 
--which, of course, reinforces the rights of users. By the way, the latter 
are obligated, without reservations or conditions, to impose sanctions for 
the violation of contractual obligations with regard to deliveries. Un- 
fortunately, there are quite a few instances when these sanctions are not 
applied. Such mutual all-forgiving does not serve to strengthen plan 
discipline. 


In extending credit under accounting documents en route the volume of 
credit to suppliers is reduced by the percentage of refusals to accept on 
the grounds of poor-quality production and by the percentage of rejected 
production. 


The allocation of credit for accounting documents en route to suppliers 
is reduced if the trading organization, to which they supply goods, are 
subjected to attempts to exert influence on them in the form of the re- 
duction of credit extension for the payment of goods which are not in 
demand among buyers. All of this must promote the adoption of measures 
on the part of the state organizations which guarantee an increase in the 
quality of the output produced by them. 


The extension of payment credit for settling only the accounting documents 
that have een accepted by the buyers will stimalate. further the strength- 
ening of «“atract discipline in the economy, th increase in the quality 
of production sold, and will also promote the most rational use of credit 
resources, not permitting them to become involved in the defrayal of plan 
violations with regard to the delivery of production by suppliers. 


The strengthening of the role of credit must promote the creation of the 
most favorable conditions for accounting, the further strengthening of 
plan-established economic links, the continuous functioning of the entire 
economic mechanism. 


8970 
cso: 1820 
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SPEEDING UP SCIENTIFIC-TECHE<CAL PROGRESS 


Moscow EKONOMICHESKAYA GAZETA in Russian No 42, Oct 79 p 6 


[Text ]* The development of science and the scales of the practical use 
of its results are at present becoming one of the determining factors 

in the increase of the efficiency of the national product. A powerful 
scientific-technical potential has been created in our country. Research 
and the development of new technology are being carried out by thousands 
of scientific research and higher-educational institutions, tens of 
thousands planning and design organizations and their subdivisions, more 
than 200 scientific production associations. More than 4 million people 
are working in the area of science, including 1.3 million scientists. 
Expenditures for science in the country amount to approximately 5 percent 
of the national income. 


In the conditions of an unfolding scientific-technical revolution, the 
time between the origin of a scientific idea and its realization has 
sharply decreased. During the past 20 years, the average percentage of 
annual renewal of production rose 3.5-4 times, and in some very progres- 
sive sectors 6-7 times. The savings from the introduction of new tech- 
nology measures during the years of the 9th Five-Year Plan amounted to 
12.3 billion rubles and during the 10th Five-Year Plan will grow almost 
1.5 fold. Almost 3/4 of the growth of labor productivity is secured 
through the introduction of new technical means and progressive tech- 
nological processes. 


New Developments in th Planning of Science and Technology 


The decree of the CPSU Central Committee and the USSR Council of Min- 
isters, adopted on 12 July 1979, provides for a large complex of measures 
aimed at the perfection of the management of science and technology, at 
the strengthening of the economic levers of speeding up scientific- 
technical progress. 





* The article published here is the tenth editorial on problems of the 
perfection of the economic mechanism. Previous articles were published 
in Nos 33-41 of the weekly. 
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One of the important directions is the further assimilation of the 
program-oriented method of planning the development of science and tech- 
nology. Its utilization will promote the realization of a single policy 
in science and technology, the increase of the singleness of purpose in 
the work of the scientific research and the planning-design organizations, 
the reduction of the time required for the creation and assimilation of 
the achievements of science and technology. 


In its essence, the program-oriente’ method is a qualitatively new form 

of planning, which is oriented toward the speeding up of the use of 
scientific-technical achievements, toward final national-economic results. 
The application of scientific-technical programs will allow better reaii- 
zation of the concentration of scientific forces, material and financial 
resources on the solution of large statewide scientific-technical problems, 
on the main directions of scientific-technical progress. — 


In the statewide <ystem of planning, great significance is attached to the 


development of ; mprehensive programm of scientific-technical progress 
during a 20-yea: siod (by five-year plans). The development of this pro- 
gram is entruste. the USSR Academy of Sciences, the USSR State Com- 


mittee for Science anu Technology, and the USSR State Committee for Con- 
struction Affairs. The program must be submitted to the USSR Council of 
Ministers no later than two years prior to the next five-year plan. it 

is envisaged that every five years necessary clarifications will be intro- 
duced and the program fpr the new five-year plan will be drawn up. In this 
way the continuity and uninterrupted nature of the planning of scienti fic- 
technical progress will be guaranteed. 


The decree also provides for the development of special-purpose programs 
aimed at the solution of important scientific-technical problems and prob- 
lems of the comprehensive utilization of natural resources. Such programs 
must envisage operations reaching from scientific research to the prac- 
tical realization of the results, including the organization of serial 
production of new products and the introduction of progressive technology. 
These programs constitute the further development of medium-term programs 
(mainly on a five-year plan basis) which are in effect at the present time. 
The development of more than 200 programs concerning the solution of 

the most important scientific-technical problems is implemented in the com- 
position of the State Plan for the 10th Five-Year Plan. 


In addition, programs aimed at the solution of sectorial scientific-tech- 
nical problems and the comprehensive utilization of natural resources will 
be developed. It is important to note that all programs envisaged by the 
decree are being elaborated within the framework of the statewide plans, 
and not in isolation from them. 


The range of plan indicators of scientific-technical progress being con- 
firmed is expanding. In the five-year plans of the ministries, associa- 
tions and enterprises, in the section dealing with the introduction of 
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new technology, basic tasks are being established with regard cto the 
fulfillment of scientific-technical programs, the development, assimila- 
tion and introduction of new, highly-effective technological processes 
and types of production, including with regard to enterprises and projects 
newly put into operation. It is also envisaged to establish basic indica- 
tors of the technical level of production and the most important kinds of 
output produced. New here is the introduction of the indicator: Economic 
effect from scientific-technical measures and the establishment of norms 
for the formation of a single fund for the development of science and 
technology (for the ministries). 





The five-year targets are becoming more concrete in the annual plans in 
the sections dealing with the introduction of new technology and progres- 
Sive experience. The tasks with regard to the elaboration, assimilation 
and int.cduction of new, highly-effective technological processes and 
kinds of production, as well as the fulfillment of scientific-technical 
programs, will be confirmed. New in the annual plans are the tasks with 
regard to the introduction of progressive experience in the sphere of 
technology, the scientific organization of labor, production, and manage- 
ment. 


The reduction of the time needed for scientific research and the develop- 
ment and speeding up of its use in the national economy will be promoted 
by the formation, in the composition of the state five-year plans, of 
material and financial reserves for the needs of production, capital con- 
struction and scientific research work, and in necessary instances also 
of reserves of production capacities. 


On Cost Accounting Basis 


The speeding up of scientific-technical progress in many respects is de- 
termine’ by the activity of enterprises, scientific research and planning- 
design organizations, their economic interest in this matter. The decree 
of the UPSU Central Committee and the USSR Council of Ministers provides 
for a series of important measures to improve the economic stimulation of 
scientific-technical progress. In particular, projections call for the 
completion in 1980 of the transition of scientific research, planning- 
design, and technological organizations, model (experimental) enterprises, 
scientific production and production associations (enterprises) of the 
industrial ministries to a cost accounting system of work organization 

in the vrea of the creation, assimilation and introduction of new tech- 
nology un the basis of orders and authorizations (contracts). 


‘Im the orders and authorizations (contracts), the final results of the 
operations being planned will be determined, including the econesic ef- 
fect on the national economy, the executors, the time limits for the 
execution of the operations in all phases--from the research to the in- 
troduction of the results in production, and also the necessary material 
resources, the sources and volumes of financing and material incentives. 
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It has been established by the decree that the volumes of expenditures for 
scientific research, experimental design and technological work must ve 
determined in the five-year plans in percentages of the net product 
(standardized), and in some sectors--of the commodity production. The 
wage fund of the workers in the above-mentioned organizations will be cal- 
culated in percentages of the volume of expenditures for scientific re- 
search, experimental design and technological operations. 


With a view to securing continuity and an increzse in the comprehensive- 
ness of planning and financing research, elaborations and operations in 
regard to the assimilation and introduction of new technology in produc- 
tion, the decree provides for the creation unified funds for the development 
of science and technology in the ministries and depar’ ments at the expense 
of deductions from the plan profit of the associatiors (enterprises) of an 
industry. These funds are earmarked for the financing of scientific re- 
search, experimental design and technological operations, for the reim- 
bursement of expenditures connected with the development and assimilation 
of new forse of production, the introduction of methods of the scientific 
organization of work, and also for the financing of additional expenditures 
for the improvement of the quality of production and, which is especially 
important, in ceased expenditures during the first years of the assimila- 
tion of the output of new production. The unified is a carry-over fund, 
its means are not subject to removal and use for other needs. (Meth-do- 
logical instructions for the formation and use of the unified fund for the 
development of science and technology were published in No 39 of EKONOMI- 
CHESKAYA GAZETA). 


The advantages of financing through a unified fund are supported by large 
economic experiments which have been carried out in associations, enter’: 
prises, scientific research and planning organizations of a number of 
ministries. Efficiency in the formation and utilization of a uni fied 
fund is attained, above all, through the unification of all sources of 
financing scientific-technical progress, which formerly had a strictly 
special purpose designation. The unified fund secures for the ministries 
great operational and management independence with respect to the distri- 
bution and redistribution of funds among the different phases of the 
creation and assimilation of new technology. The transition to a norma- 
tive method of planning expenditures for science acd the industrial assim- 
ilation of its achievements is also secured. The formation of a unified 
fund will also create {favorable conditions for the comprehensive solution 
of scientific-technical problems, the concentration of financial resources 
on the rost important directions of scivntific-technical progress and 
their more effective utilization. 


The financing of scientific research and experimental design work from the 
means of the unified fund made it possible to increase the specific weight 
of operations which guaranteed the creation of a scientific inventory in 
the electrotechnical industry for the period 1969-1978, approximately 2.5 
times as large, in heavy machine building for the years 1972-1978 more 

















than 1.5 times as large, in the chemical industry for the same period-- 
almost 4 times as large. 


The cost of operations of an industrial character connected with the 
assimilation and introducticn of new technology and realized at the ex- 
pense of means from the unified fund must now be taken into account in 
the total volume of production with the extra charge of the standard 
profit according to the appropriate groups of articles. The solution of 
this problem will be promoted by the creation of conditons which guarantee 
the calculation of expenditures financed from a unified fund within the 
total volume of normative net or commodity production. 


With the Calculation of the National-Economic Effect 


Of great significance with respect to incentive in the speeding up of 
scientific-technical progress will be tne development in scientific re- 
search, planning-design, and technological organizations, by analogy with 
production associations (enterprises), of: a material incentive fund; 

a fund for social and cultural measures and housing construction; a fund 
for the development of organizations. The decree also calls for the pay- 
ment of bonuses to the workers of scientific production and production or- 
ganizations, scientific research institutes, and design offices for the 
creation of new technology, depending on the total economic effect actually 
received in the national econcsy from the utilization of the achievements 
of science and technology. 


The analysis of scientific and planning-design organizations working on 
the basis of such a system shows that such a procedure guarantees the ac- 
celeration in the cates of increase in effectiveness resulting from the 
introduction of scientific-technical measures and the output of high- 
quality production. The annual growth of the national economic effect 
constitutes, for example, in the electrotechnical industry more than 20 
percent, and in heavy mach‘ne building--approximately 5 percent. The 
share of production with the State Emblem of Quality in the total volume 
of commodity production exceeds all-union indicators in the electrotech- 
nical industry almost by a factor of 4, in heavy machine building--by 
more than a factor of 2. 


The rates of growth of the total annual economic effect derived from the 
assimilation and introduction of new technology in the electrotechnical 
industry for the years of the experiment grew almost by a factor of 4 
and exceeded the rates of growth of the deductions into incentive funds. 
Also 4 times higher were the average yearly rates of increase of products 
of the highest quality in comparison with the rates of increase of th 
total volume of production in the industry. In the heavy and transporta- 
tion machine building, the annual economic effect of new technology grew 
almost by a factor of 3, and the specific weight of the production of 
highest quality increased approximately by a factor of 3.5. 
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As a result of the transition to the new system, the time required for 

the execution and introduction of elaborations has decreased. In par- 
ticular, in the Ministry of the Electrical Equipment Industry it decreased 
on the average by a factor of 1.5~-2. 


The decree of the CPSU Central Committee aud the USSR Counci! of Ministers 
clearly sets forth the directions to be followed by industrial science in 
perfecting the mechanism of management toward strengthening and deveioping 
cost accountinys, in every conceivable way in this sphere of scientific 
activity. 


In this respect, one of the most perspective and far-reaching measures is 
the instruction concerning the gradual conversion of scientific research, 
planning-design, and technological organizations to a system of accounting 
for work that is fully completed and accepted by the client instead of the 
payment for work in stages. It is proposed that this conversion be com- 
pleted in the lith Five-Year Plan. 


It is known that at the present time the financing of scientific organiza- 
tions was effected primarily through the opening of credit every quarter 
for the payment of all the expenditures being generated, and in the case 

of the execution of work in accordance with an economic agreement--by means 
of payment of an advance and subsequent accounting for the individual 
phases of the work. Thereby the process of work was paid, not the final 
results. In the case of unsatisfactory results there is some kind of 
system of sanctions, but it is not very effective since the expenditures 
have already been fully generated. 





Under the new form of accounting with the clients, the organization of 
work of the sectorial scientific research institutes and design offices 
in this sphere come to approximate the accepted methods of work of the 
production enterprises: the client pays for the work only after he 
clearly sees the result obtained, can assess its conformity with the 
demands made by hia. 


The decree provides that the expenses of scientific organizations prior 
to the planned delivery of the work are defrayed at the expense of a 
bank credit within the limits of the means released to the client in 
connection with the transition to accounting without intermediate pay- 
ments. 


To strengthen the cost accounting methods of management through the activ- 
ity of sectorial scientific research institutes and design offices, an 
experiment was started in 1977 in a number of research organizations in 
regard to the transition to the assessment of the activity of the organi- 
zation from the indicator “volume of jobs completed” to the indicator 
“volume of jobs completed and delivered”. In addition, the ecientific 
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research institutions and design offices were allocated working capital 

in greater volume, and all the means covering their expenses and profits 
generated, they received from the client after completion and delivery of 
the work. Under such conditions of accounting, the scientific organiza- 
tion and every one of its workers are interested in the quick completion 

of the jobs since the financial position of the organization, the possibil- 
ities and dimensions of the economic i:centive of the collective depend 

on this. 


At the same time, the new procedure requires the more decisive removal of 
inadequacies in the organization of work of scientific and planning-design 
collectives, an increase in the responsibility of every specialist for the 
work ordered, the persistent attainment of progressive technical-economic 
solutions, the creation of new technology, whose level exceeds the best 
domestic and foreign achievements. 


Taking into account the decisive role of machine building in the speeding 
up of scientific-technical progress, the decree introduces single premiums 
in the scientific production and production associations, in the enter- 
prises and organizations of this sector, for the elaboration, assimila- 
tion, and mass output of especially important and highly effective equip- 
ment and machines, as well as for the creation and assimilation of tech- 
nological processes that are new in principle. Envisaged is, above all, 
an incentive for the job leaders, but also for the workers who have 
directly participated in the creation and assimilation of these kinds of 
technology and technological processes. It is also essential that the 
source of the premiums mentioned be established--the means of the unified 
fund for the development of science and technology. At the present time, 
a proposal is being elaborated concerning the procedure for payment and 
the dimensions of these premiums. 








The practical realization of a broad complex of measures to perfect the 
management of scientific-technical progress will guarantee a new powerful 
increase in the Soviet economy, a further increase in the well-being of 


the people. 
8970 
cso: 1820 


23 











PRICES IN REGIONAL INTERSECTOR BALANCES 


Moscow EKONOMIKA I MATEMATICHESKIYE METODY in Russian No 5, Sep-Oct 79 
pp 951-960 


{[Article* by V. I. Suslov, Novosibirsk; submitted 4 December 1978] 


[Text] The technique of measuring the initial data may predetermine to a 
considerable extent the goals and methods of the analysis to be conducted 
and the type of mathematical-economic model used in the analysis. This ar- 
ticle discusses spatial intersector models for which regional coefficients 
of material costs are used as the principal initial data element. Regional 
intersector balances are taken as the source from which these cost coeffi- 
cients are obtained, and the type of prices used in the regional balances 
serves as the technique of measuring then. 


The purpose of this article is to establish the interrelationship between 
the type of prices in regional intersector balances (the technique of meas- 
uring the initial data) and the type of models oriented toward the use of 
coefficients of material costs. 


Reasons for Existence of a Functional Relationship Between the Type of 
Prices ané the Type of Model 


The use of prices of different types in intersector balances gives rise to 
different coefficients of material costs in numerical terms. There is an 
especially high dependence on the technique of measuring regional coeffi- 
cients in value terms. When the transition is made from one type of prices 
to another, the cost coefficients of "open" regions may change by a double- 
digit factor. This could considerably affect the solution of the spatial 
intersector problem in which these cost coefficients are used as the initial 
data. Nevertheless, the matrices of the coefficients of material costs re- 
main similar in different prices, i.e., one is transformed into the cher 
according to the formula: A' = PAP’, in which P is the diagonal matrix of 
index numbers for converting the prices of matrix A to the prices of matrix 
A', the solutions of the spatial problem remain identical up to the accuracy 





* The article is meant to pose the problen. 
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of this conversion, and the problem of correspondence of the type of prices 
to the type of model does not arise. 


Matrices of coefficients of material costs possess the property of similar- 
ity only within the limits of one type of prices. If this changes, there is 
a change in the matrices of the physical composition of the rows of the 
transportation sector and certain other sectors (trade, procurement, mate- 
rial and technical supply), and therefore they cannot remain similar. 
Changes in the cost coefficients of these sectors when the transition is 
made from one type of prices to another are related to the difference in the 
technique for recording the output of these sectors in prices of a different 
type. For example, the coefficients of transportation costs in prices of 
consumers include expenditures for delivery of the product produced to the 
consumers, while in the prices of producers they include expenditures for 
delivery of raw materials for production. The question thus arises of which 
type of prices to use to obtain “correct™ results for realization of this 
model, or conversely, what spatial intersector model is induced by the given 
type of prices? 


Criteria of the Correspondence of the Type of Model to the Type of Prices 


The prices used in regional intersector balances depend as a rule on certain 
sectoral and regional proportions. To be specific, consumer prices for 
products produced in a region depend on its distribution among consumer re- 
gions, while producer prices for products consumed in a region depend on its 
distribution among supplier regions. If sectoral and regional proportions 
determining the prices which are its point of departure are not stated in a 
model's constraints and unknowns, then tnese proportions--and in turn 
prices--may change in the process of the model's use. Moreover, the propor- 
tions of production and consumption in value terms will prove to be “dis- 
lodged" from the corresponding proportions in physical units of measurement, 
i.e., achieving balances of product production and consumption in value 
terms does not ensure balance in physical terms. It is an indispensable and 
sufficient condition of the invariability of initial prices within a partic- 
ular model that the same price be used to measure (in the base information) 
all components of each equation concerning distribution of the product (i.e., 
one and the same price is used in the row of each product's distribution). 





Every equation on distribution of the product in any spatial intersector 
model can ultimately be represented ja the form ("“" is the symbol indicat- 
ing that value units of measuremen* are used): 


gié =) bat, (1) 
t 


where %y* is the volume of production of the product i in the regioa r, 
Eic® are volumes of consumption of the product for all possible purposes 
(these indicators vary from model to model). We will divide both sides of 
(1) by the volume of production in physical terms x4", arriving at an 
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expression for the price of the product i in the region r: pt = ) back /xat- 
t 


If «ne and the same price is used to measure every indicator £;;*, then p,*, 
which is equal to it, does not change. If the prices of the indicators €;,-* 
are different, then py* is a weighted average and may change with a change 
in the relations between these indicators. 


In other words, when the relationship (1) is satisfied, it does not neces- 
sarily follow that the analogous relationship in physical terms is satisfied 
if different prices are used to measure individual components. 


The requirements of stability of cost coefficients within the mathematical- 
economic models and use of the same prices in the rows of a product's dis- 
tribution in intersector balances are well known, though not all economists 
acknowledge their validity. The simple arguments given above merely confirm 
the validity of these requirements. Nevertheless, the question of the sor- 
respondence of a particular type of prices in intersector balances to che 
specific type of intersector model has not been reised in the literature on 
the intersector balance and intersector models. It is usually assured that 
when any intersector model is used it is more correct to use producer prices 
for the specific reason that cost coefficients in these prices are stable 
and these prices do not change in the rows of product distribution. This 
opinion is based on the a priori hypothesis that there are no regional dif- 
ferences in producer prices. This hypothesis was explicitly formulated, for 
example, by V. V. Kossov [l, p 147]. 


For the intersector balance of the country as a whole the hypothesis of the 
absence of regional differences in producer prices has certain foundations, 
but from the standpoint of spatial analysis, it seems too much to take for 
granted: there are regional differences both in consumer prices and also 
producer prices. Even though the fact of regional price differentiation is 
obvious, little attention has been paid to the problems which this fact cre- 
ates for estimation of output in regional balances. Yet it is the existence 
of interregional price differences that determines the specific nature of 
the problems of estimating output in a regional balance as compared to a 
balance pertaining to one specific point. Regional price differentiation 
results from many factors, and its character is extremely complex. 


The System of Regional Prices 


The existence of space intervening between production and consumption gives 
rise to the possibility of using different prices to measure products pro- 
duced and consumed in each region; both the prices of the product produced 
and the prices of the product consumed may figure as producer prices or con- 
sumer prices. Thus for each type of product in the region there are four 
basic price levels: consumer and producer prices of the product consumed 
and consumer and producer prices of the product produced. If the product is 
aggregated on a regional or sector basis, then these basic price levels may 
become “greatly blurred" and analysis of the reasons for the difference be- 
tween them will become considerably more complicated. Hereafter, then, we 
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assume that the product is not aggregated either on the sector or the re- 
gional basis or that the criterion of aggregation is very rigid (aggregated 
products are homogeneous in production, consumption and transport). 


Under the conditions of this hypothesis every spatial intersector model is 
constructed in one and the same classification of sectors and industries and 
regions on the basis of initial information in both value and physical terms. 
As a function of this characteristic we will refer to the model as “value” 
or “physical”; the former is appropriate to the type of initial prices if 
and only if its solution is the value expression of the solution of the cor- 
responding “physical” problem. 


If the turnover tax is included in the price of the product, then on the one 
hand there must be several consumer prices for one and the same product con- 
sumed in the region, since the rates of the turnover tax are differentiated 
according to types of use. On the other hand the consumer price of the 
product produced will be dependent on the structure of that product's dis- 
tribution among types of use and ultimately on the sectoral structure of 
production, which precludes the possibility of building an intersector model 
appropriate to such prices. For chat reason we assume that the turnover tax 
has been eliminated from the prices. 


By definition producer prices do not depend on the location of possible con- 
sumers, and therefore the producer price of a region's entire output of a 
particular product is the same. In the subsequent analysis we will assume 
that this condition is fulfilled for consumer prices as well, i.e., that 
consumer prices of a region's total consumption of a given product are the 
same regardless of the suppliers of that product. This attribute of con- 
sumer prices is fairly realistic; to be specific, it must be fulfilled if 
interregic.al deliveries of products have been optimally organized. We will 
demonstrate this. 


Consumer prices are by definition equal to producer prices plus shipping 
(commercial and transport) expenditures to deliver the product to the con- 
sumer, anc they will therefore be dependent on the location of possible sup- 
pliers. There may be several consumer prices of products consumed in the 
region depending on the number of supplier regions. But if we assume that 
interregional deliveries of the product have been optimally organized, then 
situations of a plurality of consumer prices of a product used in the region 
cannot arise (this does not apply to plurality of supplier regions). As a 
matter of fact the supplier region to which the higher consumer price of a 
product consumed in a given region pertains (i.e., which has a higher total 
for the producer price and unit shipping expenses to deliver the product to 
the given region) is not advantageous and should be eliminated from the d- 
livery plas if that plan is optimal. 


This last «ssumption pertains to shipping costs to deliver a product pro- 


duced to a consumer within the region. These shipping costs are taken ei- 
ther at zero, or it is assumed that they have been included in the producer 
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price as manufacturing costs. Then consumer and producer prices of products 
produced and consumed within a single region turn out to be the same and 
equal by definition to the price franco the consumer witiin cne region. By 
force of the assumptions made above it is at the same tim: ensured that con- 
sumer prices of products consumed in the region will coin::ide with producer 
prices of the products produced. Thus in the situation under consideration 
there will be only three basic price levels for each product in the region: 
producer prices of products consumed, the price ‘ranco the consumer within 
the region and consumer prices of products prod:ced in the region. 


Thus three assumptions have been made concerning the attributes of prices: 
a) the prices do not include the turnover tax; b) consumer prices are uni- 
form for each product consumed in the region and do not depend on the sup- 
plier region; c) shipping costs to deliver the product to the consumer 
within the region are either zero or are included in the producer price as 
manufacturing costs. In this case the price system of products which have 
not been aggregated on a regional or sectoral basis prove to be extremely 
simple. Each region is characterized by a single price for each product 
franco the consumer within the region, which at the same time is the con- 
sumer price for the entire output consumed in the region and the producer 
price for the entire output of the particular product produced in the re- 
gion. We will call it simply the region price. 


Prices not only of the region in question, but also of other regions are 
used in estimating output in an intersector balance of a region. For in- 
stance, producer prices of a product consumed are the prices of the supplier 
regions, and consumer prices of a product produced are the prices of con- 
sumer regions. The af.tributes of the system of regional prices constructed 
are largely analogous to the characteristics of the system of optimua esti- 
mates of output in certain regional-industrial models: for example, [2]. 


Aside from the three basic price levels for measuring output, two others are 
used in the regional intersector balance: prices franco the region's border 
for incoming and outgoing products. They arose from the practice of con- 
structing retrospective intersector balances of the union republics. Within 
the limits of the assumptions we have made, the price franco the border for 
an incoming product is less than the region's price by the amount of ship- 
ping costs related to delivery per unit of the product from the border of 
the region to the consumer within the region; the price franco the border on 
outgoing products is higher than the price of the region by an analogous 
quantity. 


Now that we have straightened out the system of regional prices we can un- 
dertake to construct spatial intersector models corresponding to a specific 
type of prices of regional balances. In order to build a model compatible 
with a given type of prices we must, as indicated above, set forth the re- 
gional and sectoral proportions determining those prices. 
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Spatial Models Corresponding to Certain Types of Prices of Regional Balances 


Mixed Consumer Prices. In a regional). balance in these prices all figures in 
each row for distribution of output, except for products coming in and going 
out of the region, are given in the single price of that region, which in 
this case figures as the consumer price of the product consumed. Export and 
import are measured in prices franco the border of the region, which differ 
from the region prices, thus giving rise to a price difference in the rows 
of the balance. All shipping costs related to deliveries within the region 
of products imported and produced (including exported) and also products 
crossing the region in transit are taken into account for each product in 
the transportation row.* 


Thus volumes of production in value terms in these balances include quanti- 
ties not related to volumes of production in physical terms of measurement: 
specifically--shipping costs for imported and transit products. One way of 
guaranteeing the siability of these “prices” and consequently of the cost 
coefficients of such balances is to determine the regional structure of pro- 
duction and interregional deliveries for each product. As a result we ob- 
tain the model: ** 


(LF - AT)x = YT, ck uct & (2) 


in which L® is a diagonal matrix whose elements show what share of the prod- 
uct produced in the country as a whole is consumed in the region r; A‘ is a 
matrix of coefficients of the material costs of the product of region r rel- 
ative to the country’s total production; x is the vector of total volumes of 
production far the country; Y® is the vector of final use of the product in 
the region r (vector of the final product without the net export-import re- 
sult); m is the number of regions. 





The matrix of this model is orthogonal, and its dimensions are mm xn (n is 
the number of sectors). Provided the territorial structure of production 
and interregional deliveries of every product is unchanging, the model can 
be used to solve two basic problems: determination of the final u°~ of the 
product in each region for given volumes of production in the country as a 
whole, and, conversely, determination of volumes of production for the coun- 
try as a whole and final use of the product by regions assuming a given fi- 
nal use in some one region. 


Model (2) may be both “physical” and also “value.” In the latter case the 
single price of the given region, which is the consumer price for the product 





* For more detail on accounting for shipping costs in the figures of in- 
tersector balances, see, for example, [3-4]. 

** Here and below we introduce constraints only for production and distri- 
bution of the product. Other constraints (resource scarcities, certain 
variables, and so on) may exist in models, but they are not essential from 
the standpoint of the purposes of our investigation. 
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consumed figures on the row showing distribution of every product in the re- 
gion. Aggregate volumes of production for the country are measured in con- 
sumer prices, and therefore if we add up the interrelations of the model for 
all regions, we obtain the point model of the intersector balance for the 
country as a whole in consumer prices. 


It can be said that the use of mixed consumer prices makes it possible to 
take only the first step from point analysis to spatial analysis: in the 
model appropriate to these prices only consumption is spatially represented; 
production is given in total volumes for the country. 


Consumer Prices. In a balance composed in these prices all figures in each 
row of product distribution, except for exports, are measured in the unified 
price of the given region, which, as in the previous case, is the consumer 
price for products consumed. Exports are given in prices of other consumer 
regions and therefore differs from the price of other figures in the row of 
product distribution. Costs related to delivery of the product produced in 
the region to all consumers are taken into account in the transportation row 
for each product. Consequently, prices of the product produced (as well as 
of the product exported) are average weighted prices of consumer regions. 


To ensure the stability of these prices and coefficients of material costs, 
it is sufficient to determine the structure of the distribution of the prod- 
set produced in each region among consumer regions. This model takes the 
form: 


) LTSxS - ATxT = yt, ep e@k. coos G& (3) 
8 


in which LTS is a diagonal matrix whose elements show what part of the prod- 
uct produced in the region s is consumed in the region r; A™ is a matrix of 
coefficients of the material costs of the region r; x* is the vector of vol- 
umes of production of the region r. 


Producer Prices. When regional balances are composed in these prices, the 
prices may vary considerably across the rows of product distribution, since 
the prices of other consumer regions are used in these balances to measure 
the product consumed in the given region. Therefore the prices of the prod- 
uct consumed are average weighted prices of supplier regions <-r4 may change. 
The output produced is determined in the prices of the given region, which 
in this case figure as producer prices of the product produced. To ensure 
stability of cost coefficients in such prices it is sufficient to determine 
the structure of distribution among supplier regions of the product consumed 
in each region for each individual type of use. If these distribution struc- 
tures are determined, we obtain L. Moses’ model: 


xt - Sat®yS=Jireys, r=, ..., m, (4) 
8 8 








in which ATS is the matrix of coefficients of the physical inputs of region 
r's product for production of output in the region s, ) ATS = A®; L™8 is a 
diagonal matrix whose elements show what share of the final use of the prod- 
uct in the region s comes from production in the region r. 


The matrices of models (3) and (4) are square matrices with the disensions 
mm x man; their inversion yields two types of coefficients of full material 
costs. These models can be used to solve the same problems: to determine 
final use of the product in regions for given volumes of production or the 
volume of production in regions for a given final use of the product. Of 
course, the solutions obtained with (3) or (4) will be different, since the 
initial premises of the models are not the same. 


Models (3) and (4) may be both “physical” and also “value.” In the latter 
the unified price of the given region is used on the rows for dietribution 
of every product in the region; for model (3) this price is the consumer 
price for the product consumed, while for (4) it is the producer price for 
the product produced. 


The results obtained allow us to conciude that the transition from mixed 
consumer prices to consumer prices or producer prices is the next step after 
the shift from point analysis to spatial analysis. Balance models in which 
both consumption and production are spatially represented are appropriate 
for these prices. 


Input coefficients of intersector balances in consumer prices or producer 
prices cannot be used directly in spatial analysis for the purpose of op- 
timalization, since in these balances either the product produced or the 
product consumed is measured in prices of “someone else" (prices of other 
regions), which makes the partial operation of regional proportions in the 
process of analysis indispensable. This was demonstrated above. Optimiza- 
tion analysis is possible on the basis of input coefficients of regional 
balances in which only “own"™ prices are used to measure all indicators. 
Such balances are not constructed for practical purposes and have not been 
studied theoretically in the literature on intersector balances, though it 
is they which possess the best analytical potential. The intersector bal- 
ance of a region all of whose indicators are measured in the prices of that 
region is obtained when prices franco the consumer within the region are 
used. 


Prices Franco the Consumer Within the Region. The intersector balance in 
these prices can be obtained with comparative ease from the balance in mixed 
consumer prices or in consumer prices. For example, it is sufficient to ex- 
clude from the column of exported output in the second section and from the 
transportation row in the first section of the balance in consumer prices 
the shipping costs related to shifting the exported product from internal to 
external consumers (these costs will remain in the transportation row within 
the second section as exports of the region's transportation output). All 
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figures in each row of product distribution, including export and import, 
will consequently be measured in the prices of the given region (in prices 
framco the consumer within the region); the output produced in the region is 
measured in those same prices. 


Prices franco the consumer within the region do not depend on any sort of 
regional proportions of production or distribution, which is why they are 
the “own” prices for each region. That is why spatial models whose vari- 
ables are determined by a rather broad spectrum of regional proportions can 
be appropriate only to those prices or prices possessing the analogous prop- 
erties of independence fron regional proportions. We will illustrate this 
with the example of one class of spatial intersector optimalization mdels. 


We will take this model as our point of departure. 


(E- AT)x® + J chYx¥Y - ¥F 20, r-1, ...,8 (5) 
uvelr 


in which Q, is the set of pairs of regions between which product deliveries 
"affect" the region r (the region r is either the exporting region, if y = r, 
or the importing region, if v = r, or the transit region for delivery from 
the region yp to the region v, if u, v # r); CBY is an n(n - 1)-matrix whose 
last row (it is assumed that transportation is the last item in classifica- 
tion of sectors) shows with a minus sign coefficients of transportation 
costs of the region r to deliver the product from the region y to v, while 
the remainder of the matrix is either -E,-,;, if w= r, or E,-;, if v = r, or 
On-1, if u, v # r; x¥Y¥ is the (mn - 1)-vector of product deliveries from re- 
gion y to v. 


The forms of representation of final use of the product Y*, other interrela- 
tionships of the model and the optimality criterion are not specifically 
given in (5). They may be different in various specific models. From the 
standpoint of the purposes of this article it is only important that the 
variables of product deliveries are not involved in other interrelationships 
of the model and in the optimality criterion. A detailed description of 
models of this class has been given elsewhere [2]. These models are used to 
solve a broad range of problems in optimalizing regional proportions, includ- 
ing those set forth in [2-4]. Model (5) can be both “physical” and “value.” 
The transition from the former to the latter might, for example, be done as 
follows. 


Suppose Py is a diagonal (nm x n) matrix of prices of the region r; P, is the 
part ©f that matrix whose dimensions are (mn - 1) x (mn - 1) from which the 
last rows and columns, pertaining to uae a have been omitted. We 
multiply both sides of (5) from ae = = Ftp a r, and we substitute the 
variables: x = P-'pTxt « Pp. st, y¥¥ = *5 As a consequence 
we obtain the “value” model “Ani Baty to the variables #T, #¥¥, in which, 
to be specific, AT = PraTPz!, 
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CEY = P.chYr-!. (6) 


The optimum plan of the “value” model obtained is by virtue of the structure 
the value expression of the optigum plan of the “physical” model, and conse- 
quently (5) corresponds to the prices P,. The same prices P, are used in 
(5) to measure all terms of each equation of product distribution, including 
imports and exports, which is possible only in the case when they are prices 
framco the consumer within the region. 


Cross Hauls in the Optimum Plan of the Spatial Model 


The absence of cross hauls of the product TX¥YXY¥ is an attribute of the op- 
tigum plan of the model (5). As a matter of fact, uy > uf (optimum er.cimste 
of output in the consumer region strictly greater than in the producet re- 
gion) is an indispensable condition for existence of the delivery Xj’ of the 
product i in the optimum plan of the model (5). This follows from te vell- 
known conditions of complementary nonrigidity of solutions of the one-way 
and two-way problems.* Then the attribute we have noted follows from the 
fact that the inequalities uy > ul and uf > uj are mutually exclusive. The 
absence of cross hauls is natural for optimum plans of unaggregated models. 
But it is undesirable for this condition to be met for optimum plans of ag- 
gregated (by sectors) “value” models, since in reality the existence of 
cross hauls of aggregated products is more the rule than the exception. 


Aggregation of the model (5) in the prices franco the consuu<cr within the 
region which are appropriate to it ensures the possibility of the existence 
of cross hauls of the product in optimum plans of the aggregated models ob- 
tained. We will demonstrate this. 


The “value” and “physical” models (5) differ from one another not only in the 
technique for measuring the initial data, but also in their structure. Thus 
it follows from (6) that in the restrictions on distribution of the product 
of the “value” model (5) the coefficients when there are changes in ‘aports 
are not equal to unity, as in the "physical" model, but to index numbers for 
converting the prices of the exporting region to the prices of the importing 
region, which are equal to unity only when there are no interregional price 
differences. This structural attribut.: of the “value” model must be re- 
tained even after aggregation, We wil) indicate as 1 v the erements of the 
aggregated diagonal matrix P wn (part cf the matrix C¥Y). This votation 
yy represents the average index numbers for conversion of the prices of the 
region uw to the prices of the region v for deliveries of the aggregate i 

from region wu to region v. Then cross hauls of the aggregated product i be- 
tween the regions y and v can simultaneously exist —*8 optimum plan of 
the aggregated model, since the inequalities uj+}* 4, & and 4 ubsy? > uj do 
aot enc lude one another. The latter follows from the t that the equality 
—— = 1 need not as a rule be fulfilled, since the intrasectoral structure 





* It is assumed that in every case of interregional product deliveries there 
is at least one nonzero coefficient of shipping costs and that optimum esti- 
mates of transportation output are not equal to zero. 
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of cross hauls for the aggregate i should differ (otherwise they make no 
sense). 


Cross hauls of products in the optimum plans of aggregated andels must be 
absent if those models are constructed on the basis of inappropriate prices: 
for example, consumer prices or producer prices. This inappropriateness 
arises in model (5), specifically because the relevant prices are the same 
for products shipped both in the supplier region and also in the consumer 
region. Therefore the use of these prices in constructing the aggregated 
model (5) results in a “value” model that is structurally similar to the 
“physical” model in whose optimum plans cross hauls do not exist. 


Thus we have examined in this article the correspondence of the type of 
prices of regional intersector balances to the type of spatial intersector 
model. The results obtained allow us to state that this problem has come 
about not only and even not so much from a desire to obtain statements of 
the problems of spatial intersector analysis which ar: irreproachable from 
the methodological standpoint. Ignoring this problem results in serious and 
systematic errors in the results of the analysis such as the absence of 
cross hauls in optimum plans of spatial models. At the same time prices are 
only one aspect of measurement of regional coefficients of costs. The tech- 
nique for measuring cost coefficients is also determined by the methods of 
recording output (gross output or gross turnover) and by the principles gov- 
erning aggr-gation of sectors and by the general conception of the struc- 
tural scheme of the intersector balance (the physical-value balance or the 
balance by “pure” sectors), and so on. The question of what method or which 
structural scheme of the intersector balance is best for use in a particular 
case can be answered only as a result of a serious analysis of the problem 
of the correspondence of the technique for measuring the initial information 
to the goals and methods of the analysis to be conducted. 
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